Introduction
============

Heart failure (HF) affects almost 3% of the general population, with a prevalence of 10%--20% in the elderly.[@b1-cia-10-871] HF is an increasingly serious epidemiological and clinical issue, and numbers of patients with the disease are growing due to, among other factors, longer lifespans and higher survival rates of patients with acute coronary syndrome. Despite the many pharmacological treatment options and use of implantable devices, patients with HF are still frequently hospitalized, and the survival rate of patients with normal ejection fraction has not improved (there has been a slight improvement in the survival rates of patients with impaired ejection fraction). According to statistics cited by Jencks et al one in five Medicare patients with HF is rehospitalized within 30 days, and nearly one in three within 90 days from discharge.[@b2-cia-10-871] Importantly, HF accounted only for 37% of rehospitalizations. The remaining ones were due to other conditions. The most common diseases resulting in rehospitalizations in patients with HF are chronic obstructive pulmonary disease, kidney failure, type 2 diabetes mellitus, depression, and lower respiratory tract conditions.[@b3-cia-10-871] Most patients with HF are elderly, ie, over 65 years of age. The relationship between HF and frailty syndrome (FS) is of particular interest, as HF often co-occurs with other diseases and syndromes, including FS. FS is one of the key issues in present-day geriatrics and an exponent of old biological age. Recently, there has been increasing interest in FS among cardiovascular patients. Patients diagnosed with FS are at higher risk of falling, decreased mobility, decreased ability to perform basic activities of daily living, frequent hospitalizations, and death.[@b4-cia-10-871]

The most recent definitions of FS adopt a multi-dimensional view: frailty is defined as a dynamic state affecting an individual who experiences losses in one or more domains of human functioning (physical, psychological, social), which is caused by the influence of a range of variables and which increases the risk of adverse outcomes.[@b5-cia-10-871] Identifying FS in patients with HF is clinically significant, as the syndrome adversely affects the patients' prognosis.

Furthermore, concurrent FS affects the diagnosis and treatment of HF in the elderly. FS and other comorbidities make diagnosing HF in elderly patients more difficult, as shown by Fuat et al.[@b6-cia-10-871] This is due to the fact that symptoms such as shortness of breath and fatigue are common among the elderly, and may be unrelated to HF, especially in patients with no diastolic dysfunction of the left ventricle.[@b7-cia-10-871] Another important issue is the underrepresentation of frail patients in clinical studies. Such patients are not included in studies for a number of reasons. They are less mobile, and thus less capable of attending a clinical center. Because of cognitive impairment they may be unable to provide informed consent. Moreover, they are often excluded because of concurrent multiple organ dysfunction.[@b8-cia-10-871] The underrepresentation of frail, thus mainly elderly, patients in clinical studies results in insufficient knowledge regarding the effectiveness of various treatments in this group.[@b7-cia-10-871]

Self-care in HF
---------------

Effective self-care is of crucial importance in the management of HF. Self-care is a term comprising a patient's behaviors contributing to maintenance of a stable physiological state. It also involves reacting to any symptoms that may occur and alleviating them.[@b9-cia-10-871] Self-care is a complex process that involves adherence to medical regimens, interpretation of HF symptoms, and the ability to perform early self-management and cooperate with caregivers.[@b10-cia-10-871] Some self-management strategies, such as monitoring one's weight and self-adjustment of diuretics, are recommended in the American Heart Association guidelines.[@b11-cia-10-871] Multiple geriatric conditions associated with cognitive, hearing, and eyesight impairment limit the ability to maintain self-care.

Therefore, identification of frailty in patients with HF may be important from the clinical point of view, as this condition adversely affects the course of the disease; it may also have an impact on self-care capabilities, because frailty contributes to a higher frequency of emergency department visits, hospitalizations, falls, and higher mortality in HF patients.

Aim of the study
----------------

Considering the increasing age of HF patients, a special approach to their treatment is required, with more attention paid to geriatric conditions, such as poor mobility, multiple disabilities, and cognitive impairment that may affect self-care capabilities. The purpose of this study was to evaluate the correlation between FS and self-care capabilities, and to assess which factors are associated with frailty.

Materials and methods
=====================

Participants
------------

The study was performed in the cardiology clinic in Wrocław, Poland. The data were collected from January, 2014 to July, 2014. It included 110 patients (59 male, 51 female) with a mean age of 66.01±11.40 years, diagnosed with chronic HF. Inclusion criteria were as follows: clinically confirmed HF diagnosis, the patient's written informed consent, and age over 60 years. Exclusion criteria were psychiatric disorders, requirement for intensive cardiac care, and previous stroke.

Instruments
-----------

Demographic and sociodemographic data (age, sex, years of education, marital status) were obtained from interviews performed by a cardiac nurse and patient records. Clinical data, such as New York Heart Association (NYHA) functional class, number of rehospitalizations, and duration of the disease were obtained from records and personal interviews performed by a cardiac nurse with the participants.

Frailty was measured using the Polish version of the Tilburg Frailty Indicator (TFI).[@b12-cia-10-871] The TFI consists of two parts. One addresses sociodemographic characteristics of a participant (sex, age, marital status, country of origin, educational level, monthly income) and other potential determinants of frailty (lifestyle, multimorbidity, life events, home living environment). The second part addresses components of frailty. Part two of the TFI comprises 15 self-reported questions divided into three domains. The physical domain (0--8 points) consists of eight questions related to physical health, unexplained weight loss, difficulty in walking, balance, hearing problems, vision problems, strength in hands, and physical tiredness. The psychological domain (0--4 points) comprises four items related to cognition, depressive symptoms, anxiety, and coping. The social domain (0--3 points) comprises three questions related to living alone, social relationships, and social support. Eleven items of part two of the TFI have two response categories ("yes" and "no"), while the remaining items have three ("yes", "no", and "sometimes"). "Yes" or "sometimes" responses are scored 1 point each, while "no" responses are scored 0. The instrument's total score may range from 0 to 15: the higher the score, the higher the patient's frailty. Frailty is diagnosed when the total TFI score is ≥5. Previous studies suggest that the TFI is a valid and reliable instrument for measuring frailty.[@b5-cia-10-871],[@b12-cia-10-871]--[@b15-cia-10-871]

Self-reported self-care
-----------------------

Self-reported maintenance behaviors were measured using the European Heart Failure Self-care Behavior Scale (EHF-ScBS), Polish version.[@b16-cia-10-871] This questionnaire was based on a theoretical construct of self-care by Orem.[@b17-cia-10-871] In the present study, we used EHFScBS-9 item, which includes nine questions related to various aspects of self-care, including daily control of weight, level of physical activity, use of a low sodium diet, amount of ingested fluids, self-monitoring, and appropriate reaction to potential symptoms of decompensation. The EHFScBS-9 currently has a score from 9 to 45, with a higher score indicating worse self-care. A standardized score from 0 to 100 with a higher score indicating better self-care can make interpretation of the score easier. The instrument has passed validation and psychometric verification in many populations and culture groups, and was the subject of many translations and adaptations.[@b18-cia-10-871]--[@b22-cia-10-871] The study was approved by the bioethics committee of Wrocław Medical University (approval KB 521/2014).

Statistical analysis
--------------------

The study used a significance level of 0.05, ie, outcomes were considered to be statistically significant at *P*\<0.05. The software used for the analysis was Statistical Package for the Social Sciences for Windows version 17.0 (SPSS Inc, Chicago, IL, USA). Correlations were analyzed using Pearson's *r*, if both scales were measured using a quantitative scale, with variable distributions close to normal. If distributions were not normal, or variables were not ordinal, Spearman's rho was used. To assess whether the analyzed factors were predictors for dependent variables, the stepwise regression method was used.

Results
=======

The study included 110 patients with HF. [Table 1](#t1-cia-10-871){ref-type="table"} shows the patients' sociodemographic and clinical data. Fifty-four percent of the study patients were male and 46% were female. The mean age was 66±11 years. Most patients were married (67%), while 23% were widowed. Poland was the birthplace of 89% of patients, with most of the remaining 11% born in Ukraine. Sixty-eight percent of the patients were educated to high school level, 17% had either primary or no education, while 15% had higher vocational, college, or university education. One in three patients had a monthly income exceeding PLN 2,100, 15% earned PLN 1,800--2,100 a month, and 15% earned PLN 1,200--1,500 a month.

The mean duration of HF was 9±6 years and the mean number of hospitalizations was 1.75±1.08. Most patients were classified as having NYHA class II functional status (53%), 35% were classified in NYHA class III, 11% were in class I, and 2% were in class IV. Eleven percent of the patients had comorbidities. [Table 2](#t2-cia-10-871){ref-type="table"} shows the descriptive statistics for the TFI scale.

The patients had a mean physical component score of 4.15±1.95 points, their mean psychological component score was 2.13±1.07 points, and their mean social component score was 1.18±0.89 points. In the study group, the lowest frailty score on the TFI scale was 0 points and the highest was 14 points; the mean TFI score was 7.45±3.02 points. [Table 3](#t3-cia-10-871){ref-type="table"} shows descriptive statistics for the EHFScBS.

In the study group, the lowest self-care level was 11 points and the highest was 40 points; the mean self-care level was 27.6±7.13 points; the lowest mean score in the EHFScBS was obtained in question 8 (1.45); and the highest mean score was obtained in question 9 (4.01). Subsequently, correlations between the TFI and EHFScBS were analyzed using Pearson's *r*. [Table 3](#t3-cia-10-871){ref-type="table"} shows the correlation coefficients from these analyses. Correlation analyses showed that patients with higher scores in the social domain of the TFI had better self-care.

Correlations between TFI score and age, years in education, patient income, duration of illness, number of hospitalizations, and NYHA class were analyzed using Spearman's rho. [Table 4](#t4-cia-10-871){ref-type="table"} shows the correlation coefficients from these analyses.

The correlation analyses showed that total frailty and each of its components (physical, psychological, social) increased with advancing patient age. The analyses showed also that the total frailty score and the physical components score decreased as the number of years in education increased. The total frailty score, as well as the physical and social component scores, increased with duration of illness. Patients who were hospitalized more frequently had higher scores in the total frailty and social frailty components. The total frailty score, as well as the physical and psychological component scores, increased with NYHA class. Finally, the correlation analyses showed no statistically significant relationship between the total frailty score, its components, and patient income.

Discussion
==========

Considering the increasing age of HF patients, a special approach to their treatment is required, with more attention paid to geriatric conditions, such as poor mobility, multiple disabilities, and cognitive impairment that may affect self-care capabilities.

Studies show that 25%--50% of cardiovascular patients suffer from FS. Patients with HF and concurrent FS are at a higher risk of experiencing adverse effects of their disease compared with non-frail patients.[@b23-cia-10-871] The prevalence of FS is currently approximately 40%, and epidemiological forecasts indicate that it will rise as the population ages.[@b24-cia-10-871] Frailty occurs more frequently in patients with HF than among the general population, and serves as an independent predictor of visits to the emergency department, hospitalizations, and mortality.[@b25-cia-10-871]

HF patients' self-care capabilities have been examined by many researchers.[@b26-cia-10-871]--[@b31-cia-10-871] Patients continue to have a low level of understanding of self-care. Problems with compliance among patients are common, and there is still no explanation why this happens. As far as we known, there are no previous studies on frailty and self-care behaviors among patients with HF. Therefore, the purpose of this study was to assess the relationship between frailty and its domains (physical, psychological, social) and the self-care capabilities of patients with HF, and to assess which factors are associated with frailty.

The most popular diagnostic criteria for FS are those based on the Cardiovascular Health Study (CHS) definition described by Fried et al.[@b4-cia-10-871] The five described frailty markers are based on a narrow definition of frailty. The CHS scale includes five items: slowness, measured with 5 m gait speed; weakness, measured by handgrip strength; physical inactivity and exhaustion, both measured by a questionnaire; and unintentional weight loss \>10 lb over one year, measured by self-report.[@b4-cia-10-871] In our study, we used the multidimensional instrument that is based on the broad definition of frailty which distinguishes three interrelated types of frailty, ie, physical, psychological, and social.[@b5-cia-10-871],[@b12-cia-10-871],[@b13-cia-10-871]

The present study showed that only higher scores in the social components of the TFI questionnaire were correlated with better self-care capabilities in HF patients. No studies were found that reported on this relationship, so this finding is novel and has not been evaluated or addressed by other studies. Some authors have confirmed the importance of the social component, indicating that HF patients who have no family, live alone, and are at risk of social isolation, are prone to poor self-care and should receive more support in this regard. Social support from family and friends results in better adherence, lower rehospitalization rates, and fewer symptoms of depression in patients with HF.[@b32-cia-10-871] Self-care capabilities of HF patients, especially with regard to medication, are adversely affected by multimorbidity and polypharmacy. Therefore, the support of family members is of crucial importance in terms of supervising medication and optimizing self-control and self-care in elderly patients with concurrent frailty.[@b33-cia-10-871]

Severe FS is found in the elderly, whose physical and psychosocial functioning deteriorates with age. In the present study, correlations were found between increasing age and increasing frailty ([Table 5](#t5-cia-10-871){ref-type="table"}).

Literature includes the basic characteristics of a prospective cohort study called FRAIL-HF, aiming to perform comprehensive evaluation of elderly patients hospitalized for HF. The authors include numerous factors that may affect the prognosis of HF patients, but consider FS, cognitive dysfunction, social support, and self-care capabilities to be of special clinical and functional importance. In the FRAIL-HF study, frailty was found in 70.2% of patients, while self-care capabilities were scored using the EHFScBS questionnaire at 29.35±5.5 points.[@b34-cia-10-871] By means of comparison, in our study, frailty was found in 75% of patients and self-care capabilities were scored at 27.65±7.13.

The present study shows that hospitalized patients were more likely to have higher frailty scores. Both Gobbens and van Assen and Daniels et al considered FS to be an indicator of disability, and also of increased use of medical care and hospitalization, which may be a consequence of impaired self-care capabilities in elderly patients with chronic HF.[@b35-cia-10-871],[@b36-cia-10-871]

The relationship between HF and FS is a complex one. Additionally, both HF and FS can adversely affect the course of concurrent diseases, and increase the risk of falling, disability, hospitalization, and death.[@b37-cia-10-871] As regards this study, it should be emphasized that a longer duration of HF was correlated with increased frailty. Further, higher NYHA classes, reflecting the clinical severity of HF, were correlated with increased frailty among the study patients. Tjam et al showed that FS is a better predictor of mortality than NYHA class.[@b38-cia-10-871]

It is worth noting that only the social frailty components were associated with the ability to self-care in patients with HF, and in addition, that the effect of sociodemographic and clinical characteristics of patients with HF on frailty differs across the components of frailty (physical, psychological, social). This finding emphasizes the importance of a multidimensional assessment of frailty.

In the case of elderly patients with moderate and severe HF, interventions from a multidisciplinary team, including family members, should focus on intensive support in self-care and self-control.[@b39-cia-10-871] Such actions will allow for optimizing the patient's clinical condition and their physical and psychosocial functioning, and thereby maintaining or improving their quality of life.

Limitations of the study
------------------------

The results of the present study should be interpreted in the context of potential limitations. First, it did not investigate the effect of other factors, eg, levels of cognition and knowledge that could potentially affect the ability of elderly patients with HF to self-care. Future research could analyze the predictive value of these factors in relation to self-care and FS. Second, one cannot guarantee that the selection of our participants was completely random.
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###### 

Patient sociodemographic and clinical data

  Characteristic                                                Number   Percentage
  ------------------------------------------------------------- -------- ------------
  Sex                                                                    
   Female                                                       51       46.36
   Male                                                         59       53.64
  Age (mean, SD)                                                66.01    11.40
  Marital status                                                         
   Married/living with a partner                                74       67.27
   Single                                                       2        1.82
   Separated/divorced                                           9        8.18
   Widowed                                                      25       22.73
  Country of birth                                                       
   Poland                                                       98       89.09
   Other                                                        12       10.91
  Education                                                              
   None or primary                                              19       17.27
   High school                                                  75       68.18
  Higher vocational/college/university                          16       14.55
  Income per month                                                       
   ≤PLN 600                                                     4        3.64
   PLN 601--900                                                 7        6.36
   PLN 901--1,200                                               13       11.82
   PLN 1,201--1,500                                             17       15.45
   PLN 1,501--1,800                                             14       12.73
   PLN 1,801--2,100                                             17       15.45
   ≥PLN 2,101                                                   38       34.55
  Two or more illnesses or chronic illnesses                             
   Yes                                                          12       10.91
   No                                                           98       89.09
   Duration of HF in years (mean, SD)                           8.80     6.03
   Number of hospitalization, during the last year (mean, SD)   1.75     1.08
  NYHA class                                                             
    I                                                           12       10.91
    II                                                          58       52.73
    III                                                         38       34.55
    IV                                                          2        1.82
  Comorbidities                                                          
    No                                                          98       89.09
    Yes                                                         12       10.91

**Abbreviations:** HF, heart failure; NYHA, New York Heart Association Functional Classification; SD, standard deviation; PLN, Polish zloty.

###### 

Descriptive statistics for the Tilburg Frailty Indicator

  Part B -- Frailty components                                            Yes, n (%)    Sometimes, n (%)   No, n (%)
  ----------------------------------------------------------------------- ------------- ------------------ -----------
  **B1 Physical components**                                                                               
  11\. Do you feel physically healthy?                                    16 (14.5)                        94 (85.5)
  12\. Have you lost a lot of weight recently without wishing to do so?   16 (14.5)                        94 (85.5)
  13\. Do you have difficulty in walking?                                 64 (58)                          46 (42)
  14\. Do you have difficulty maintaining your balance?                   41 (37)                          69 (63)
  15\. Do you have poor hearing?                                          28 (25)                          82 (75)
  16\. Do you have poor vision?                                           53 (48)                          57 (52)
  17\. Do you have lack of strength in your hands?                        65 (59)                          45 (41)
  18\. Do you have physical tiredness?                                    95 (86)                          15 (14)
  **B2 Psychological components**                                                                          
  19\. Do you have problems with your memory?                             16 (14.5)     2 (2)              36 (33)
  20\. Have you felt down during the last month?                          50 (45)       2 (2)              26 (24)
  21\. Have you felt nervous or anxious during the last month?            28 (25)       2 (2)              13 (12)
  22\. Are you able to cope with problems well?                           73 (66)                          37 (34)
  **B3 Social components**                                                                                 
  23\. Do you live alone?                                                 23 (21)                          87 (79)
  24\. Do you sometimes miss having people around you?                    46 (42)       2 (2)              30 (27)
  25\. Do you receive enough support from other people?                   83 (75.5)                        27 (24.5)
  Frailty level of the study patients, mean, SD                           7.45 (3.02)   0--14              
  Frailty syndrome                                                        83 (75.5)                        27 (24.5)
  Physical component                                                      4.15 (1.95)   0--8               
  Psychological component                                                 2.13 (1.07)   0--4               
  Social component                                                        1.18 (0.89)   0--3               

**Abbreviation:** SD, standard deviation.

###### 

Descriptive statistics for the European Heart Failure Self-care Behavior Scale

  Item number                                                                  Mean (SD)      Range
  ---------------------------------------------------------------------------- -------------- --------
  1\. I weigh myself every day                                                 3.71 (1.44)    1--5
  2\. If SOB increases I contact my doctor or nurse                            3.11 (1.43)    1--5
  3\. If legs/feet are more swollen, I contact my doctor or nurse              3.13 (1.44)    1--5
  4\. If I gain weight more than 2 kg in 7 days I contact my doctor or nurse   3.88 (1.3)     1--5
  5\. I limit the amount of fluids                                             2.31 (1.32)    1--5
  6\. If I experience fatigue I contact my doctor or nurse                     3.33 (1.32)    1--5
  7\. I eat a low salt diet                                                    2.74 (1.32)    1--5
  8\. I take my medication as prescribed                                       1.45 (0.89)    1--5
  9\. I exercise regularly                                                     4.01 (1.17)    1--5
  10\. Self-care level                                                         27.65 (7.13)   11--40

**Abbreviations:** SOB, shortness of breath; SD, standard deviation.

###### 

Coefficients of correlation between the Tilburg Frailty Indicator and the European Heart Failure Self-care Behavior Scale

  Variable                   Self-care   
  -------------------------- ----------- -----------
  Frailty                    0.15        0.122
  Physical components        0.02        0.867
  Psychological components   0.17        0.070
  Social components          **0.26**    **0.006**

**Notes:** Values shown in bold are statistically significant.

###### 

Coefficients of correlation between the Tilburg Frailty Indicator and sociodemographic and clinical characteristics

  Variable                  Frailty     Physical component   Psychological component   Social component
  ------------------------- ----------- -------------------- ------------------------- ------------------
  Age                                                                                  
   Spearman's rho           **0.46**    **0.52**             **0.21**                  **0.25**
   Significance             **0.000**   **0.000**            **0.031**                 **0.009**
  Education in years                                                                   
   Spearman's rho           −**0.21**   −**0.22**            −0.17                     −0.05
   Significance             **0.025**   **0.020**            0.082                     0.577
  Income                                                                               
   Spearman's rho           0.03        −0.05                0.08                      0.10
   Significance             0.763       0.571                0.392                     0.320
  Duration of HF in years                                                              
   Spearman's rho           **0.37**    **0.39**             0.18                      **0.28**
   Significance             **0.000**   **0.000**            0.062                     **0.003**
  Hospitalizations (n)                                                                 
   Spearman's rho           **0.20**    0.12                 0.16                      **0.19**
   Significance             **0.034**   0.218                0.091                     **0.041**
  NYHA class                                                                           
   Spearman's rho           **0.37**    **0.31**             **0.38**                  0.06
   Significance             **0.000**   **0.001**            **0.000**                 0.507

**Notes:** Values shown in bold are statistically significant.

**Abbreviations:** HF, heart failure; NYHA, New York Heart Association functional class.
